Percutaneous ultrasound guided creation of an arteriovenous fistula (pAVF) for haemodialysis access is a relatively novel procedure with promising technical success and patency rates.[@bib1] The vascular surgery departments of two collaborating Swiss hospitals decided to introduce the technique to their services. After visiting the surgeon (A.M.), who is highly experienced in pAVF, in Paris in October 2019, it was agreed that A.M. would act as a proctor for the first four cases in Switzerland, planned for March 2020. He was to be supported by an engineer from the firm (C.C.) supplying the anastomotic device (Ellipsys® Vascular Access System, Avenu Medical, Inc, San Juan Capistrano, CA, USA). Unfortunately, the outbreak of the SARS-CoV-2 pandemic and the consequent lockdown led to the closure of borders and made international travel impossible, so the visit and procedures had to be cancelled. At this point, it was evaluated whether it would be possible to teleproctor the procedures via a video conference system.

The set up relied on an all in one live video production device, video encoder, video streamer, and video recorder (Pearl-2, Epiphan), which made it possible to simultaneously transmit the live image from the ultrasound device (GE Logiq S8, linear probe 9L-D) and a live image from a video camera (JVC Camcorder G/-HM440E, Japan), both connected via HDMI ([Fig. 1](#fig1){ref-type="fig"} ). The live stream was shared with the proctor in France and the device support team in the United States, using an encrypted Swiss video client ([www.vitimway.ch](http://www.vitimway.ch){#intref0010}). The set up was tested with all parties three days in advance. The resolution of the image transferred was excellent, but the data buffering in the video encoder resulted in an unavoidable delay in video transmission of approximately two seconds.Figure 1Teleproctoring device setup with Pearl-2, Epiphan video encoder (a) connected to GE Logiq S8 ultrasound (b), and HD video camera (c) via HDMI for percutaneous ultrasound guided creation of an arteriovenous fistula for haemodialysis access.Figure 1

Pre-operatively, recorded video clips of each patient\'s ultrasound scan of the vascular anatomy in the cubital region, with detailed information regarding the diameter and quality of the vessel mapping, were shared by email with the proctor and the company representative. All the patients gave written consent to their procedures being recorded and used for educational purposes. Despite the good quality of the video, conference set up, and extensive preparation, performing the pAVF procedure for the first time as a teleproctored procedure was somewhat daunting, even for two experienced vascular surgeons and sonographers who use ultrasound routinely.

Each surgical procedure began with a verbal briefing of the planned procedure and a live ultrasound scan of the anatomy of the cephalic vein, the perforating vein of the elbow (PVE), and proximal radial artery (PRA). The detailed description of the technique for the creation of an Ellipsys® pAVF is available online.[@bib2] ^,^ [@bib3] All steps in the procedures were taken under the proctor\'s instruction and supervision. All four procedures necessitated several steps, for each of which the proctor\'s interpretation of the situation and his instructions for the consequent steps were crucial to the success of the pAVF creation. Details of the interaction between proctor and operator can be seen in the video clip (Video). The proctor gave on average 21 instructions per procedure. An average of four were device related but they became less frequent as time went on. The operators consulted the proctor, on average, five times per pAVF creation. The average duration of the procedure was 33.5 min. The pAVF creation was successful in all four patients, with an average fistula flow measured at the end of the procedure of 597 mL/min. There was only one interruption in the internet connection but video communication with all parties was re-established within four minutes and 24 s.

Supplementary video related to this article can be found at <https://doi.org/10.1016/j.ejvs.2020.06.020>

The following is/are the supplementary data related to this article:video

The quality of the proctor--surgeon interaction achieved during the interventions was impressive: live transmission of the ultrasound image and video image of the operator\'s hands provided the proctor with all the information necessary to guide the operator through the procedure. Because of challenging anatomy in two of the cases, important changes in strategy were suggested by the proctor and were applied successfully.

Teleproctoring (or telementoring) in surgery was first reported more than 20 years ago[@bib4] and has been used predominately for laparoscopic surgery, with a wide range of complexity in infrastructure. In the majority of the published series, the operators had some experience in the procedures under direct tuition before performing with teleproctoring, but a few cases of procedures being performed with teleproctoring without previous experience have also been reported.[@bib5] To the authors' knowledge, this is the first report on the use of teleproctoring for an ultrasound guided procedure.

It was the lockdown caused by the SARS-CoV-2 pandemic that prompted use of teleproctoring. Clearly, there is scope for improvement such as the reduction in the time delay and concerns regarding the reliability of transmission and data security which will need to be addressed. Nonetheless, the simplicity of the set up and the quality of proctor--operator interaction was such a positive experience that much wider use of teleproctoring can be envisaged in the future.
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